Expression of glyoxalase, glutathione peroxidase and glutathione S-transferase isoenzymes in different bovine tissues.
(1) The tissue-specific expression of various glutathione-dependent enzymes, including glutathione S-transferase (GST), glutathione peroxidase and glyoxalase I, has been studied in bovine adrenals, brain, heart, kidney, liver, lung and spleen. Of the organs studied, liver was found to possess the greatest GST and glyoxalase I activity, and spleen the greatest glutathione peroxidase activity. The adrenals contained large amounts of these glutathione-dependent enzymes, but significant differences were observed between the cortex and medulla. (2) GST and glyoxalase I activity were isolated by S-hexylglutathione affinity chromatography. Glyoxalase I was found in all the organs examined, but GST exhibited marked tissue-specific expression. (3) The alpha, mu and pi classes of GST (i.e., those that comprise respectively Ya/Yc, Yb/Yn and Yf subunits) were all identified in bovine tissues. However, the Ya and Yc subunits of the alpha class GST were not co-ordinately regulated nor were the Yb and Yn subunits of the mu class GST. (4) Bovine Ya subunits (25.5-25.7 kDa) were detected in the adrenal, liver and kidney, but not in brain, heart, lung or spleen. The Yc subunit (26.4 kDa) was expressed in all those organs which expressed the Ya subunit, but was also found in lung. The mu class Yb (27.0 kDa) and Yn (26.1 kDa) subunits were present in all organs; however, brain, lung and spleen contained significantly more Yn than Yb type subunits. The pi class Yf subunit (24.8 kDa) was detected in large amounts in the adrenals, brain, heart, lung and spleen, but not in kidney or liver. (5) Gradient affinity elution of S-hexylglutathione-Sepharose showed that the bovine proteins that bind to this matrix elute in the order Ya/Yc, Yf, Yb/Yn and glyoxalase I. (6) In conclusion, the present investigation has shown that bovine GST are much more complex than previously supposed; Asaoka (J. Biochem. 95 (1984) 685-696) reported the purification of mu class GST but neither alpha nor pi class GST were isolated.